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INTRODUCTION
Benign neoplasms involving the respiratory tract are uncommon and primary leiomyomas are extremely rare. Till date, 25 cases of leiomyomas have been reported in children, most of which are endobronchial. [1] [2] [3] [4] [5] [6] [7] [8] [9] However, myxoid leiomyomas in the respiratory tract have not been documented in the world literature.
In this report, we describe, probably for the 1 st time, a case of primary endobronchial myxoid leiomyoma in a child who presented with nonspecific respiratory symptoms, with a special emphasis on the role of histopathology and immunohistochemistry in reaching a definitive diagnosis in such an unusual case.
CASE REPORT
A 13-year-old male child presented with a history of a dry cough not responding to medication, along with hemoptysis of 3 months' duration. On examination, his vital parameters were normal and normal vesicular breath sounds were auscultated bilaterally. Contrast-enhanced computed tomography (CECT) of the thorax showed an intraluminal, mildly enhancing soft tissue mass lesion in the right main bronchus with cut-off sign, accompanied by collapse and consolidation of the upper and middle lobes of the right lung [ Figure 1 ]. Fiberoptic bronchoscopy confirmed a mass lesion in the right main bronchus. Lobectomy of the collapsed right upper lobe was performed.
The lobectomy specimen showed an endobronchial mass measuring 3.5 cm × 2.5 cm × 2.0 cm bulging into the lumen. The parenchyma and pleura appeared to be uninvolved. Macroscopically, the mass was nodular, well-circumscribed, gray-white, and soft to gelatinous. On microscopy, a mass consisting of intersecting fascicles of spindle-shaped cells with overlying pseudostratified columnar epithelial lining was seen [ Figure 2a ]. Individual cells had elongated to spindle-shaped nuclei with tapering ends and scant eosinophilic cytoplasm. The surrounding stroma This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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was loose and myxoid [ Figure 2b ]. Congested blood vessels and lymphoplasmacytic infiltrate were seen in the superficial portion of the tumor. No cytonuclear pleomorphism, mitotic activity, or necrosis was discerned. A panel of commercially available immunohistochemical markers was used. The spindle cells were strongly positive for smooth muscle actin, desmin, and vimentin [ Figure 3 ]. Staining for myogenin and CD34 was negative and S100 was weakly positive. The proliferative index was low and Ki-67 value was 1%. On the basis of morphological and immunohistochemical findings, the lesion was diagnosed as a bronchial myxoid leiomyoma.
DISCUSSION
Bronchial leiomyomas are considered to originate from the smooth muscle layer of the bronchioles, but may arise from ectopic foci of smooth muscle, pulmonary vessels, and primitive mesenchymal cells. [9] Primary leiomyomas of the lung are very rare, accounting for less than 2% of all benign tumors. The first case was recorded by Forkel in 1910. [9] Till date, a little more than 100 cases of bronchopulmonary leiomyomas have been reported in world literature and only 25 have been documented in children. [1] [2] [3] [4] [5] [6] [7] [8] [9] They predominantly occur in middle-aged persons but the youngest patient reported was a 3-month-old infant. [1] Adults show a female preponderance, but in children, it is more common in males. [6] Leiomyomas are classified on the basis of their anatomic location. They are more frequently encountered in the distal part of the tracheobronchial tree, with 16% occurring in the trachea, 33% in the bronchus, and 51% in the parenchyma. Nearly all the leiomyomas in the pediatric age group are endobronchial. [1] Clinical features depend on the location of the tumor, its size, and changes in the lung distal to the mass. Tracheal lesions commonly present with dyspnea and wheezing, mimicking asthma. Endobronchial lesions have symptoms related to bronchial obstruction, such as cough, often with hemoptysis. Wheeze, chest pain, and fever may be present. Secondary obstructive effects upon the distal lung parenchyma may occur such as recurrent pneumonia, bronchiectasis, and finally atelectasis. Over 90% cases of parenchymal leiomyomas are asymptomatic. [1, 9] The current case presented with 3 months history of cough and hemoptysis, not relieved by medication. In an endemic zone such as India, this is likely to be misdiagnosed as tuberculosis, unless there is a high index of suspicion, with thorough investigation and follow-up.
The routine chest X-ray findings may be nonspecific. Almost all the parenchymal leiomyomas present as rounded shadows lacking specific features. In endobronchial leiomyomas, the tumor may be obscured by sequelae of bronchial obstruction such as atelectasis, pneumonic infiltration, and sometimes, localized emphysema, hyperlucency, or mediastinal shift. [1] CT thorax is the best modality to confirm and localize an endobronchial mass. In the present case, X-ray findings were nonspecific but CECT detected an endobronchial mass in the right main bronchus, which was confirmed by bronchoscopy. CECT also revealed collapse and consolidation of the distal lung.
Bronchoscopy is used for definitive diagnosis and therapy. It allows visualization, localization, sampling, and removal of the tumor. Bronchoscopic biopsy could not be performed in this case as the mass was highly vascular.
Macroscopically, leiomyomas present as a smooth, mucosa-covered, yellowish-gray, and broad-based polypoidal tumor. On microscopic examination, tracheal and bronchial leiomyomas are cellular whereas parenchymal tumors are more fibrous and show whorling. [1, 9] Myxoid leiomyoma, a highly uncommon variant of uterine leiomyoma, is a soft and translucent tumor with abundant myxoid material between smooth muscle cells. Typically, the tumor margins are well-circumscribed; cytologic atypia and mitotic figures are absent. [10] In this case, a circumscribed, soft, and mucosa-covered mass consisting of spindle-shaped cells against a pale blue myxoid matrix led to the suspicion of a myxoid benign mesenchymal tumor. The superficial congestion, inflammation, and ulceration probably contributed to hemoptysis.
Bronchial leiomyoma requires differentiation from epithelial and mesenchymal spindle cell tumors and tumor-like conditions. The focal presence of inflammatory cells, along with ulceration, helped to exclude more common conditions such as inflammatory polyp and inflammatory myofibroblastic tumor. The absence of epithelial or other mesenchymal elements was important in eliminating differentials such as hamartoma and establishing the neoplastic nature of the lesion.
In challenging cases like this, immunohistochemistry assumes a major role in diagnosis. The strong positivity of the spindle cells for smooth muscle actin, desmin, and vimentin confirmed the smooth muscle lineage and the negative staining for myogenin and CD34 as well as weak positivity for S100 ruled out the possibility of skeletal muscle, vascular or neural origin.
Another problem faced with smooth muscle tumors is in determining whether the tumor is benign or malignant. Mitotic activity is the main criterion used to assess malignancy. Mitotic figures must be <2/HPF to diagnose myxoid leiomyoma. [10] Our case exhibited low cellularity with the absence of nuclear pleomorphism, mitotic figures, and necrosis. Further confirmation of the benign nature was provided by the low proliferative index.
To diagnose a tumor as a primary leiomyoma, it is essential to exclude the possibility of an extrapulmonary leiomyoma/ well-differentiated leiomyosarcoma, generally arising in the uterus and metastasizing to the lung. Ultrasonographic screening for uterine fibroids was redundant, as our patient was a male child. Moreover, metastatic lesions tend to be multiple, have high mitotic activity, and frequently show entrapped pulmonary epithelium. A final diagnosis of primary endobronchial myxoid leiomyoma was therefore made.
Smooth muscle tumors, including those arising in the bronchopulmonary region, have been associated with immunodeficiency states [2] such as acquired immune deficiency syndrome in children. [3, 4, 6] Epstein-Barr virus has also been detected in many such cases. [3, 6] This patient tested negative for human immunodeficiency virus.
To conclude, we would like to emphasize that the use of immunohistochemistry enabled the definitive diagnosis of a hitherto undocumented entity, primary endobronchial myxoid leiomyoma, in a child presenting with nonspecific symptoms.
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